Differentiation of O-acetyl and O-carbamoyl esters of N-acetyl-glucosamine by decomposition of their oxonium ions. Application to the structure of the nonreducing terminal residue of Nod factors.
Nod factors are substituted N-acyl chito-oligomers secreted by plant symbiotic bacteria of the Rhizobium family. Substitutions on the oligosaccharide core specify their recognition by host plants. A method using tandem mass spectrometry is proposed to locate the O-acetyl and O-carbamoyl substituents on the nonreducing terminal residue of the chito-oligomers. As model compounds, all the positional isomers of monoacetyl and monocarbamoyl esters of 1-O-methyl-N-acetyl-alpha-D-glucosamine were synthesized. Oxonium ions (MH - CH3OH)+ were generated by liquid secondary ion mass spectrometry (LSIMS) and their decomposition was recorded on a tandem magnetic instrument. Large differences were observed in the relative abundances of ions resulting from elimination of water and of the O-ester substituent from metastable oxonium ions. Deuterium exchange reactions indicated parallel elimination pathways involving either exchangeable or carbon-linked hydrogens. The intensity ratios of some of the ions generated by collisions with helium atoms allowed the isomers to be distinguished. The main dissociation routes were identified. Metastable and collision-induced decomposition of the B1 ions from Nod factors of Sinorhizobium meliloti and Azorhizobium caulinodans resembled that of the 6-O-substituted N-acetylglucosamine models. Decomposition of the B1 ion from Mesorhizobium loti and Rhizobium etli Nod factors, was similar to that of 3-O-carbamoyl N-acetyl-glucosamine and different to that of the 4-O isomer. 6-O- and 3-O-carbamoylation specified by the nodU and nolO genes, respectively, of Rhizobium. sp. NGR234 were confirmed.